This research starts from the findings of a previous study (Roșca, 2018) and intends to develop the preceding statistical model through testing new and more elaborated hypotheses based on the recommendations for future research made in the aforementioned work. The current paper tests demographic and transportation related variables for a multiple regression carried out at a confidence level of 95%. Regression results show a valid relationship between motorization and the selected regressors. Findings further reveal that motorization rates are most strongly influenced by the gross disposable income of households per capita (H4, β = 0.010, p = 0.000). Given that three of the demographic and transportation related research hypotheses have not been supported (age, overcrowding, fatalities), it might be argued that motorization should be looked upon more as a market(ing) feat rather than as a social or psychological fact. Car manufacturers should invest more in branding and in market segmentation in order to address the right target groups and properly position themselves with the customers. Branding, hence, becomes important as it creates an emotional connection between the corporate identity of the producers and the image that customers share about it. The closer the brand identity is to the brand image, the more of an impact the brand will have upon customers to spend part of their gross disposable income for car purchases. Starting from the main finding, this article also claims that future research needs to insist more upon the economic determinants of motorization (e.g. inflation, poverty rate, available resources, unemployment rate, interest rate etc.) and to determine their influence on brand preference and car ownership. At the same time, some other demographic variables such as age or generation could be double-checked, as researches provide shattered views upon their role: while some hold them as influential, others subjugate them to the economic determinants.
Introduction
This paper intends to continue a research which has revealed that age and generational belonging had an influence on motorization rates in Europe (Roșca, 2018) . As the Conclusions section of the aforementioned research revealed, age was only one of the many possible determinants of motorization (p. 60). One of the main limitations of the previous research was that the statistical model has ignored potential regressors such as economic, social or transportation aspects. The low value of the R2 (0.20) for age correlated with motorization has let understand that motorization was a game of two halves, in which, apart from age, other variables had to be taken into account as well. The current paper aims to further develop the regression model, first by including more demographic variables in the statistical architecture. Hence, one of the differences from Roșca (2018) will be that the current study will use a multiple regression model as opposed to the previous linear regression. Even if most of the explanatory variables in this study will still be demographic, the paper will also look at traffic volumes or road traffic fatalities as possible variables. Thus, the recommendations from the previous research to include more variables in the model so as to try and obtain a picture as close to the reality as possible will be followed. Based on the outcomes of this research, the regression model will probably require additional fine-tuning for creating a reliable fit of variable interdependence.
The research is opened by a literature review on motorization which tries to build additional knowledge compared to the literature in the past paper. The review is followed by the hypotheses development and by the methodology, which presents the Research Question and explains how the model is employed. There is also information to be found on data collection and data sampling, similar to the ones from the past research, yet with more observational interplays depending on the degrees of available or missing data. The Discussions section critically analyzes the results of the regression analysis and tests the research hypotheses, while the Conclusions section sums up the investigation by highlighting the key findings and making suggestions for properly developing the model in potential forthcoming studies.
Literature Review
Motorization is a characteristic of modern lifestyles, especially in affluent societies (Donaghy et al., 2004) , determining changes in how household members travel within cities and shaping their transportation habits (Cooper et al., 2005; Hanly, Dargay, 2000; Zacharias, 2005) . As such, motorization impacts upon global goals of social interest, such as inclusion, wellbeing and sustainable development (Arpinte, 2010; Cace, 2008; Glăvan, 2010; Prada, 2013; Tomescu, Botonogu, 2011; Trică, Papuc, 2013) . Transportation patterns are a prevalent topic of research, especially in what concerns urban areas. In opposition to rural societies, urban spaces are being characterized by an increased level of motorization. Inhabitants of cities and towns have been used to finding an answer to their evergrowing necessities of mobility in vehicle ownership (Choudhary, Vasudevan, 2017) . As a consequence, travel modes inside and outside urban areas have been individualized by vehicle possession, with people being able to travel according to their personal needs, at any given times or for any shorter or longer distances, thus enlarging spatial mobility (Frändberg, Vilhelmson, 2011) . The desire of vehicle ownership is a spatial dynamic that has become one of the indicators of urban progression which ultimately influences public transport policies (Priemus et al., 2001) .
Enlargement of urban spaces and increased commuting distances have created a need for motorization, as a higher mobility is nowadays expected of and desired by people (Cervero, 1996; King, Jacobson, 2017; Sun et al., 2017) . Willoughby (2001) defines motorization as the total of advancements made in private car property and use. Car fleet volume and motorization rate are directly proportional: on a given market, the more cars are being bought and used, the higher the motorization can be considered. Motorization is expressed as the ratio of total car fleet to total population (Pereira et al., 2017) , which results in number of cars per person (Wachnicka, 2017) . The European Union measures motorization for statistical purposes as the number of passenger cars per 1,000 people, thus excluding industrial ownership and motorcycles from the equation.
Scientific literature has been preoccupied with studying the determinants of car ownership. Acquisition costs and the economic responsibilities that customers have to endure for owing a vehicle account for most of the differences in motorization rates between distinct geographical areas (Dargay, 2002) . Such high investments are justified by the need of higher mobility and dynamics in transportation (Dargay, Vythoulkas, 1999) , nevertheless, they can only be made if the necessary income is available (Nolan, 2010) . Therefore, most research regards vehicle acquisition as a household decision, and not as an individual decision (Clark, 2009) . Car purchases are thus portrayed as high-involvement decisions (Molesworth, Surotti, 2002) : first, much information about the product is collected before making the final decision (Cai et al., 2004) and, second, usually, all or most of the household members are involved in the call (Oliver, Lee, 2010) . The types of information to be collected might be as diverse as possible. This work further concentrates on four items of potential information (variables) that might influence vehicle acquisition in order to develop the research hypotheses.
Hypotheses Development
The importance of statistical models in determining transport and motorization patterns has been acknowledged for a while now (Mannering & Hensher, 1987; Van Wissen & Meurs, 1989) . Numerous studies have investigated the relationship between economic growth and motorization (Al-Reesi et al., 2013) . Economic development leaves its mark upon transportation habits and the needs of people (Bell et al., 2002; Cooper et al., 2005; Hanly, Dargay, 2000; Zacharias, 2005) or upon the availability and quality of public transport policies (Priemus et al., 2001) , which ultimately influence motorization rates. The latter ones, though, are impacted by a considerable set of other factors. This paper looks at four of them (age, overcrowding, number of road accidents fatalities, gross disposable income) in order to assert their impact upon motorization.
The Null Hypothesis (H0) claims that there is no significant correlation between motorization and the independent variables. The following four hypotheses have been developed:
H1: Age positively influences motorization: Gallez (1994) makes a point that motorization is influenced by age. He brings into discussion a behavioristic pattern identified among people of 'middle age' in life, who influence multi-motorization (multiple vehicle ownership per person). Gallez claims that this trend is identifiable among people heading towards or even past the middle of their life expectancy. This argument is supported by findings of Dargay and Vythoulkas (1999) , who show that a peak in vehicle ownership is identifiable around the age segment of 50 years. Prior to the age of 50 the available income to invest in more than one car is rather low. Around 50, people have higher savings accumulated through life, which now allow them to invest in extra cars. At the same time, the need for multiple car ownership becomes higher around that age, since the number of driving license owners in the household expands: i.e. children now obtain their driving license and more than one car is needed for mobility in the family, a fact that leads to a constant dynamic of family structures (Stanciu, 2016) . Then, after 50 years of age, car purchases tend to diminish due to lower needs of mobility and also lower income (both strongly influenced by retirement). By combining the findings of the two researches, it can be argued that much of the motorization levels are being driven by people aged 35 to 50, thus past their young hood and prior to their adulthood.
H2: Overcrowding / traffic flow, overpopulation / traffic composition negatively influences motorization: In many third world countries, traffic composition is a fusion of fast-moving, motorized vehicles and slow-moving, human or animal propelled vehicles (Khan, Maini, 1999) . Such settings, where non-motorized vehicles can account for even more than half of transportation distances covered, lead to massive overcrowdings. For most of Europe, this picture is already history, yet traffic congestions influenced by a high volume of car fleet and improper traffic management and conditions are nothing strange. Moreover, overcrowding -rate of people living in an area with population in excess -can leave its marks on traffic flows and people's decision to use a car or not. The higher the overcrowding, the higher also the traffic congestions, which might determine people to give up using private cars for the sake of alternative or public transportation methods.
H3: People killed in road accidents negatively influences motorization: The relationship between motorization and the number of people killed in road accidents might just seem obvious, with Evans (1991) and Kopits and Cropper (2005) claiming that, if the vehicle fleet increases, the number of traffic fatalities might worsen. Neither Evans, nor Kopits and Cropper do not make a conclusive statement that fatality risk has to automatically increase with motorization, but most other research findings support a directly proportional relationship between increasing motorization and road traffic injuries, or even deaths (Gururaj, 2008; Naghavi et al., 2009 ). Zhang et al. (2017) confirm that the number of fatalities can be predicted by motorization levels, yet technological and cultural factors also have to be taken into consideration if researching fatalities. Among the same lines, Soehodho (2007) identifies a connection between motorization and the number of fatal accidents, but highlights that motorization alone cannot be blamed. Instead, motorization-related decisions such as traffic control and traffic management have to be considered. Since road accidents are one of the most reoccurring transportation-related risk factors (Jiang et al., 2017) , it would be important to know if this risk might have any influence on people's perceptions, which could translate in reduced motorization rates.
H4: Gross disposable income of households per capita positively influences motorization:
As with most other goods in the economy, the chances of vehicle acquisition increase once with income. Considering that car ownership is a complex buying decision, Dargay (2001) finds out that there is a stronger response to rising income than to falling income. People will not start irrational behavior if the available income drops, but will probably take the purchase of a car more seriously into consideration if they can document a stable rise in income.
Methodology
While motorization has got an impact upon public transportation, there is still an open question as to what drives motorization itself. Motorization can be a result of many factors, among which demographic, economic, technological, political, cultural or social ones. The objective of this research is to analyze statistical data provided by Eurostat for determining several possible influences on motorization rate, mainly demographical and transportation (behavioral). The Research Question asks: How is motorization influenced by demographic and behavioral variables?
A multiple regression was carried out in order to identify the effects of several independent variables on the rate of motorization. The regression formula employed was:
YRmot = f {α+β1[Median Age]+β2[Overcrowding]+β3[People killed in road accidents]+β4[Gross disposable income of households per capita (Purchasing Power Standard)]}+ε
where YRmot represents the rate of motorization, expressed as 'Cars per 1000 inhabitants'' and selected as the dependent variable (y) is a function of α = intercept value; β1…β4 = the coefficients of the independent variables x to be estimated; ε = the error term, observations were valid and have been introduced into the regression (n=169). The regression was conducted at a confidence level of 0.95.
Results and discussions
An ANOVA Single Factor Analysis (α = 0.05) has been used to test the Null Hypothesis. The outcomes in Table 1 reveal a greater value of F than the Fcritical (1708.24 > 2.38) as well as a P-Value lower than the critical alpha value (0.00 < 0.05), which proves good evidence for rejecting H0 for the good of the Alternative Hypothesis: the motorization rate is influenced by the dependent variables (y). indicates a medium to strong relationship between the variables. The effects of the independent variables on motorization are described in Table 2 , with the Standard Errors displayed within parentheses. that, considering all independent variables were equal to zero, 235 cars per 1000 inhabitants would exist. The predictor variables are strongly and positively related to the x-variable, which is expressed by the correlation coefficient R = 0.735. Nevertheless, the regression analysis shows (Table 3 ) that the only determinant of all the selected independent variables which can really have an influence on the rhythm of motorization is the gross disposable income of households (P-value = 0.00 < α = 0.05). Each unit increase in gross disposable income translates in a 0.01 unit increase in motorization. One hundred unit increases in gross disposable income are necessary for one extra car per 1000 people. The other three variables are not statistically relevant due to their P-Value greater than 0.05.
Research results show that the only hypothesis which stands as true is H4 concerning the gross disposable household income. Given that the purchase of a vehicle is a complex economic decision, the available budget of a household outclasses other factors. The research indicates that the purchase of a car is, first and foremost, a matter of having the money to pay for the good, not an instance of demographic variables such as age (Bărbulescu, 2010 (Bărbulescu, , 2012 Istrate, 2015; Stanciu, Mihăilescu, 2018) or of psychological aspects like the fear of being involved in an accident or having to deal with overcrowding in traffic. The results of this research are backed up by De Jong et al. (2004) , who demonstrated that car ownership is modelled by household income and by Clark (2007) who shows that the number of cars that a household owns depends on income. The two variables are in a directly proportional relationship: the higher the income, the greater the car ownership (Dargay, 2001) . Even if a household has a need for a car, if the money is not available, the need will only persist. Nolan (2010) found income to be the most influential determinant of car ownership, also making a relevant distinction between permanent income and current income: what a household needs for investing in the purchase of a car is a long-term available income rather than brief spells of income increases that cannot support savings.
It can be argued that the purchase of a vehicle that would ultimately drive to higher motorization rates is largely depending on financial aspects (Chatterton et al., 2018) . Motorization is thus impacted by a financial purchase decision rather than an emotional one (accidents, overcrowding etc.). He and Thøgersen (2017) differentiate between the attitude towards buying a car and the actual purchase: the authors believe that, even if the intention to purchase a car exists, if this is not backed up by situational factors such as having the right money at the right time, then no movements will be felt on the market.
This study contradicts the findings of Roșca's (2018) previous research to the extent that it is now revealed that age does not have an impact on motorization. Nevertheless, several authors have indicated that age had an influence on motorization (Gallez, 1994; Klein and Smart, 2017 ), yet, probably, not at a full extent. When combined with other regressors, age loses its influence, explaining some part of motorization rates, though not all of it. For example, Klein and Smart (2017) find out that people born during the 1980's and 1990's own less cars than their parents did at their age. However, this is not a matter of merely being young or adult or of the transportation habits that might have changed over the years, but of the fact that young people nowadays accumulate wealth slower than their parents did. In the end, it all comes down to having the money to pay for a new car, which Millennials nowadays mostly do not have. Their lack of economic independence makes many youngsters still live with their parents and, as a consequence, share the car of the household. The youngsters' standard of living has to improve in order for them to hope for buying a car (Al-Reesi, 2013) and, even so, purchasing a vehicle seems not to be the easiest of acquisitions, given that for one additional car to one thousand people, an extra of one hundred increases in gross disposable income is needed.
Conclusion and Future Research
Motorization is a characteristic of modern societies, affecting not only lifestyles, but also markets (Colditz, 1999; Meschik, 2012) . This study offers comprehension about some of the drivers of motorization. The results uphold findings of Clark (2007) , Dargay (2001 Dargay ( , 2002 and De Jong et al. (2004) , who all insisted that motorization was mainly affected by economic variables like available income or acquisition and maintenance costs. Given that three of the demographic and transportation related research hypotheses have not been supported (age, overcrowding, fatalities), it might be argued that motorization should be looked upon more as a market(ing) feat rather than as a social or psychological fact. The fact that overcrowding, age and road fatalities do not play a significant role, but, instead, the available income does, leads to the conclusion that car manufacturers should invest more in branding and in market segmentation in order to address the right target groups and properly position themselves with the customers. Semiotics, in this case (the messages and signals that a brand conveys), might assist the sales opportunities, especially when delivered via the proper media channels, since it can lead to the creation of proper media models (Drămnescu, Enăchescu, 2018; Enăchescu, Tarabay, 2016; Negrea, Voinea, 2018; Smarandache et al., 2019; Vlăduțescu, 2018a Vlăduțescu, , 2018b Vlăduțescu, , 2019 . These facts tend to be accelerated by the digitalizaion of contemporary media (Ignat et al., 2019) . Manufacturer brands can therefore opt for digital storytelling to share their values with the target groups (Gregori-Signes, Alcantud-Díaz, 2016; Militello, Guajardo, 2013; Tello-Leal et al., 2012) . Therefore, future research needs to insist more upon the economic determinants of motorization (e.g. inflation, poverty rate, available resources, unemployment rate, interest rate etc.) and to determine their influence on brand preference and car ownership. At the same time, some other demographic variables such as age or generation could be doublechecked, as researches provide shattered views upon their role: while some hold them as influential, others subjugate them to the economic determinants.
In what concerns the limitation of this research, even if the regression equation has been extended from a bivariate to a multivariate linear model, it still neglected many possible determinants of motorization, focusing on only four variables that were more or less connected to each other. This simplistic view might have left many potential findings uncovered, just as the rather frail observations number (n=169) might have done. For more profoundness, other studies might try to extend the observational interval. The data for the study has been collected from 22 European countries characterized by different economic development speeds. A potential danger upon the validity of the results might be that car acquisition decisions differ between countries because of different level of income and growth. One way to test if the results of this research are reliable is to check the model, yet applied to either one country at a time, or to regional clusters (e.g. the Balkans, Central Europe, and Western Europe).
Overall, this paper tries to bring about more insights about motorization, a distinguishing trait of modern economies that can only be expected to leave its marks further on in future years, given the meaningful roles that transportation, mobility and sustainability play on political agendas nowadays (Acharya, 2005; Alpopi, Colesca, 2010; Alpopi et al., 2011; Bugheanu, Colesca, 2016; Colesca et al., 2017) .
